ABSTRACT. The root bark of Solanum aculeastrum Dunal yielded a new steroidal alkaloid glycoside characterised as (
INTRODUCTION
Most of the Solanum species have been found to contain steroidal alkaloids [1, 2] and the widely reported biological activities of these plants are attributed to these compounds [3, 4] . High molluscicidal activity shown by compounds isolated from the berries of Solanum aculeastrum Dunal prompted further chemical investigation of the root bark of the plant [5] . S. aculeastrum is a thorny perennial plant widely distributed in Kenya and grows up to 2-3 m high with white flowers and lemon shaped berries that become yellow-green when ripe. It is not invaded by harmful insects and locally used as hedges. The fresh and boiled froth from the ripe berries is used as a cure for jigger wounds and gonorrhoea, respectively [6] . The present paper describes the isolation and structure elucidation of a new steroidal alkaloid glycoside (1) from the alkaloid enriched fraction of the methanol extract of the root bark for which the name solaculine C was proposed.
RESULTS AND DISCUSSION
Purification of the crude methanol extracts of the root bark extract of S. aculeastrum was achieved by repeated droplet counter current chromatography and column chromatography. This led to isolation of 1 as white pellets of melting point 218-221 o C. Compound 1 was identified as solasodine tetraose by comparison of its 1 H NMR and 13 C NMR data with those of solarmargine, a steroidal alkaloid triglycoside isolated from the berries of this plant [5] . FABMS, positive mode, showed an intense peak at m/z 1030 due to [M+H] + . The peaks at m/z 884 and m/z 868 were due to loss of a deoxyhexose and a hexose in terminal position [7] . The peak at m/z 414 was due to the aglycone and resulted from loss of all the appended sugars. This fragmentation pattern was characteristc of tetraglycoside steroidal alkaloids that have been isolated from Solanum species [5, 8, 9] The 1 H NMR indicated four characteristic steroidal aglycone methyls signals at δ 0.85 (3H, s), 1.05 (3H, s), 0.98 (3H, d J = 6.6 Hz) and 1.18 (3H, d J = 7.3 Hz). A multiplet at δ 1.28 was due to methyls of two rhamnoses while a doublet (J = 4.8 Hz) at δ 5.36 was due to an olefinic proton at C-6. Four anomeric proton signals were observed at δ 5.22, 4.93, 4.67 (d, J = 8.0) and 4.49 (d, J = 7.6 Hz). 13 C NMR spectrum of 1 showed 51 carbon signals of which 27 arose from aglycone moiety [10] . The DEPT experiment of 1 indicated four anomeric carbon signals at δ 103.4, 102.1, 100.3 and 100.1 with 4 quarternary, 12 methylene, 29 methine and 6 methyls carbon signals (Table  1 ). These splitting patterns are similar to those exhibited by other steroidal tetraglucoalkaloids isolated from Solanum species [1, 5, 11] .
The signal of C-22 at δ 99.4 for 1 indicated the presence of spirosolane type of alkaloid and hence signals at δ 141.2 and 122.0 were ascribed to the olefinic carbons at C-5 and C-6 [5, 8, 9] . The absence of carbon signals at ca 64-67 indicates that there are no methylene carbons due to a pentose sugar [12, 13] . This spectral data and comparisons with similar compounds in literature indicated that 1 consisted of ∆ 5 steroidal aglycone [8, 10] . Carbon signal of C-23 of 1 was observed at δ 33.1 while that of C-26 at δ 46.5. This suggested that 1 has identical stereochemistry at C-22 and C-25 with solasodine [1, 5, 7, 9] . Hence, the presence of solaculinetetranoside of solasodine(25R)-22αN-spirosol-5-en-3β-ol. These considerations were in agreement with HMBC experiment (Table 2) 
Establishment of the type of sugars appended to 1 was achieved by complete and mild hydrolysis. Glucose and rhamnose were detected by co-spotting with authentic sugars on complete hydrolysis of 1. A mono-glycoside, 1a after partial hydrolysis of 1 had [M+H] + at m/z 576 and 33 carbon signals in the 13 C NMR experiment. The aglycone, 1b, obtained after complete acid hydrolysis of a mono-glycoside, indicated [M+H] + at m/z 414 and 27 carbon signals in 13 C NMR experiment ( Table 1 ). The pyranoside on 1a was established to be glucose. Interglycosidic linkages were ascertained from FABMS fragmentation patterns and NMR studies using (Table 2) as well as comparison with data of similar compounds reported in literature [1, 5, 7, 12, 13] .
The assignment of proton and carbon chemical shifts of 1 and the corresponding sugar moieties were established by analysis of NMR (Table 1 ). The coupling constants for non-anomeric protons on sugars could not easily be ascertained from 1 H NMR due to superimposition. However, the splitting patterns of the sugar moieties were recognized. The β-linkages for glucose were established from the coupling constants of the anomeric protons while the α-configuration of rhamnose was ascertained from comparison with similar sugars in literature [12, 13] . The D, D, L and L configuration for glucosyl and rhamnosyl residues, respectively were assumed as these usually occur in glycosides of higher plants [7] . [15] . The sugar components were identified as glucose and rhamnose.
Partial and complete acid hydrolysis of 1. Compound 1 (30 mg) was partially hydrolysed by refluxing in 10 mL of 0.5 M HCl for 30 minutes. The resulting solution was diluted and extracted with CHCl 3 . This was put on CC and eluted with MeOH-CHCl 3 (4:1). Fractions 18-32 of R f 0.52 and showing green colouration on being sprayed with anisaldehyde-sulphuric acid and heated were combined to give 1a (15 mg). Compound 1a (10 mg) was further refluxed with 10 mL of 5% HClMeOH solution for 2 hours and extracted with CHCl 3 . CC of this extract afforded an aglycone, 1b (4 mg). The sugar appended to the aglycone was established to be glucose.
